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Abstract
© The Meteoritical Society, 2017. Hypervelocity impacts occur on bodies throughout our solar
system, and play an important role in altering the mineralogy, texture, and magnetic properties
in target rocks at nanometer to planetary scales. Here we present the results of hypervelocity
impact experiments conducted using a two-stage light-gas gun with 5 mm spherical copper
projectiles accelerated toward basalt targets with ~6 km s−1 impact velocities. Four different
types  of  magnetite-  and  titanomagnetite-bearing  basalts  were  used  as  targets  for  seven
independent experiments. These laboratory impacts resulted in the formation of agglutinate-like
particles similar in texture to lunar agglutinates, which are an important fraction of lunar soil.
Materials  recovered  from  the  impacts  were  examined  using  a  suite  of  complementary
techniques, including optical and scanning electron microscopy, micro-Raman spectroscopy, and
high- and low-temperature magnetometry, to investigate the texture, chemistry, and magnetic
properties of newly formed agglutinate-like particles and were compared to unshocked basaltic
parent materials. The use of Cu-projectiles, rather than Fe- and Ni-projectiles, avoids magnetic
contamination in the final shock products and enables a clearer view of the magnetic properties
of  impact-generated  agglutinates.  Agglutinate-like  particles  show  shock  features,  such  as
melting and planar deformation features, and demonstrate shock-induced magnetic hardening
(two- to seven-fold increases in the coercivity of remanence Bcr compared to the initial target
materials) and decreases in low-field magnetic susceptibility and saturation magnetization.
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